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On  the  Biology  of  the  Inhabitants  of  Oak  Galls  of 
Cynipidae  (Hymenoptera)  in  Britain 
By  R.  R.  Askew 

(Department  of  Zoology,  University  of  Manchester) 

Gall  wasps  (Hymenoptera,  Cynipidae)  induce  the  growth  of 
galls  on  a  variety  of  plants,  but  oak  (Quercus)  is  host  to  the 
greatest  number  of  species.  The  immature  stages  of  the  gall 
wasps  are  passed  inside  the  galls.  Many  other  species  of 
Hymenoptera  feed  either  on  the  vegetable  tissue  of  the  gall,  or 
on  the  other  inhabitants,  or  both.  These  species  are  confined 
almost  entirely  to  the  super-family  Chalcidoidea  or  to  the  tribe 
Synergini  of  the  Cynipidae. 

Rearing  of  the  inhabitants  of  Cynipid  oak  galls  has  been  a 
popular  entomological  pursuit  ;  the  numerous  lists  of  parasites 
and  inquilines  of  Cynipidae  in  the  literature,  particularly  about 
the  beginning  of  the  present  century,  bear  witness  to  this.  Un¬ 
fortunately,  largely  because  of  the  difficulty  involved  in  correctly 
naming  many  of  the  Chalcidoidea,  the  validity  of  these  old  lists 
is  very  suspect.  The  same  difficulty  has  probably  discouraged 
many  entomologists  from  investigating  further  the  biology  of 
the  oak  gall  inhabitants.  Blair  (1946),  however,  established  many 
of  the  inter-relationships  between  the  inhabitants  of  galls  of 
Andricus  kollari  (Hartig). 

The  present  paper  includes  diagrams  of  the  inter-relationships 
of  the  inhabitants  of  a  large  number  of  oak  galls.  The  factors 
which  determine  the  fauna  of  galls  of  oak  Cynipidae  in  general, 
and  of  Cynips  species  in  particular,  are  discussed,  and  a  key  to 
the  identity  of  adults  of  the  Chalcidoidea  associated  with  oak 
galls  in  Britain  is  provided.  Studies  on  the  biology  of  the 
Chalcidoidea,  including  descriptions  of  the  immature  stages,  will 
be  published  elsewhere. 

The  inhabitants  of  oak  galls  may,  for  convenience,  be  divided 
into  three  categories,  as  follows : 

1.  The  gall  maker.  The  host  Cynipid  which  alone  is  capable 
of  causing  gall  development. 

2.  The  inquilines.  This  term  is  applied  to  species  of  Cynipidae 
which  do  not  induce  primary  gall  formation  themselves  (although 
they  may  cause  the  gall  to  be  hypertrophied  and  malformed)  but 
live  in  galls  formed  by  the  true  gall  makers.  The  species  associated 
with  oak  galls  belong  to  the  genera  Synergus ,  Saphonecrus  and 
Ceroptres.  They  feed  on  the  gall  tissue  and  their  presence  may 
or  may  not  prevent  the  development  of  the  gall  maker. 
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3.  The  parasites.  This  term  covers  all  the  Chalcidoidea  living 
in  the  galls  at  the  expense  of  the  other  inhabitants;  also  the 
single  Ichneumonid  (Hemiteles  sp.)  from  a  gall  of  Andricus 
quadrilineatus  Htg. 

Several  other  insects,  distributed  among  orders  other  than  the 
Hymenoptera,  have  been  reared  from  oak  galls.  These  are  usually 
only  facultatively  associated  with  galls,  and  neither  they  nor  their 
Hymenopterous  parasites  (mostly  Braconidae  and  Ichneumonidae) 
fall  within  the  scope  of  the  present  work. 

Blair  (1944)  described  the  larva  of  Eurytoma  rosae  Nees  in 
the  rose  gall  of  Diplolepis  (  =  Rhodites)  rosae  (L.)  as  a  predator 
rather  than  a  parasite  since  each  Eurytoma  larva  usually  con¬ 
sumes  more  than  one  host  larva,  chewing  its  way  from  cell  to 
cell  in  the  process.  A  few  of  the  Chalcidoid  species  in  oak  galls 
have  also  been  observed  to  occasionally  consume  more  than  one 
host  each,  but  this  situation  is  not  usual,  and  it  is  thought  best 
to  avoid  unnecessary  complications  by  not  using  the  term 
predator. 

The  biological  distinction  between  parasite  and  inquiline  is  by 
no  means  absolute.  The  larvae  of  the  Chalcidoid  Syntomaspis 
cyanea  Boh.  may  be  capable  of  living  on  gall  tissue  alone  (Askew, 
1961a),  while  many  of  the  inquilines  destroy  but  apparently  do  not 
feed  on  the  gall  making  Cynipid. 

The  majority  of  the  British  oak  Cynipids  are  known  to  have 
an  alternation  of  generations,  the  two  generations  of  the  same 
species  producing  quite  different  galls.  The  conventional  method 
of  naming  the  galls  after  the  generation  of  Cynipid  which  emerges 
is  followed  here.  Thus  the  gall  of  Cynips  divisa  Htg.  is  produced 
by  C.  divisa  f.  verrucosa  (Schlecht.)  but  nominotypical  divisa 
emerges  from  it. 

The  Inter-relationships  of  the  Inhabitants  of  Oak  Galls 

The  diagrams  (figs.  1,  2,  3,  4)  of  the  inter-relationships  of  the 
inhabitants,  or  food  webs  as  they  will  be  referred  to  hence  forth, 
in  oak  galls  were  constructed  principally  from  data  obtained  from 
galls  growing  on  Quercus  robur  L.  in  Wytham  Wood,  Berkshire, 
during  the  period  August  1957  to  July  1960.  However,  those 
species  marked  with  an  asterisk  were  not  found  associated  with 
the  gall  under  consideration  in  Wytham  Wood.  The  arrows  in 
the  diagrams  point  to  the  food  of  each  species,  thus : 

Parasite  ~^Host 
Gall  maker  ^Gall  tissue 

The  thickness  of  the  arrow  given  an  approximate  indication  of 
the  frequency  of  the  relationship,  except  in  the  case  of  those 
arrows  pointing  to  ‘gall  tissue’,  wdiere  an  arrow  of  constant  thick¬ 
ness  is  used.  The  thickest  arrow  is  used  to  denote  a  relationship 
observed  over  20  times,  the  arrow  of  medium  thickness  indicates 
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a  relationship  discovered  on  between  6  and  20  occasions,  an  arrow 
drawn  as  a  thin  line  denotes  a  relationship  observed  on  between 
2  and  5  occasions,  and  an  arrow  drawn  as  a  broken  line  indicates 
a  relationship  observed  only  once.  A  sinuate  arrow,  drawn  usually 
from  a  Synergus  species  to  the  gall  maker,  denotes  that  the 
latter  is  killed  but  not  eaten.  An  arrow  reflexed  on  the  species 
from  which  it  originates  indicates  that  a  younger  larva  of  that 
species  was  found  feeding  on  an  older  larva  or  pupa  of  the  same 
species.  Instances  of  young  larvae  eating  others  which  are  the 
offspring  of  the  same  insect  are  not  included. 

A  question  mark  indicates  that  the  host  of  the  parasite  was  not 
established.  Where  an  alternative  of  congeneric  species  is  given, 
the  particular  species  involved  in  the  relationship  shown  was  not 
discovered,  the  larva  or  egg  having  been  determined  to  genus  only, 
and  more  than  one  species  of  the  genus  of  adult  having  been 
reared  from  the  type  of  gall  in  question. 

Galls  were  opened  with  a  scalpel  or,  if  thin-walled,  with  a 
mounted  needle.  Drawings  were  made  of  each  type  of  egg  and 
larva  before  these  were  placed  in  small  gelatine  capsules  and 
reared  to  adults.  It  was  found  possible  to  recognise  the  immature 
stages  of  the  gall  inhabitants  usually  to  genus,  and  sometimes  to 
species,  although  eggs  and  larvae  of  closely  allied  species  were 
often  found  to  be  inseparable.  Egg  shells  and  larval  mandibles 
were  especially  useful  in  identification,  and  these  structures  were 
usually  to  be  found  among  the  debris  in  galls  in  which  the 
original  inhabitant  had  been  eaten. 

The  number  of  galls  examined  gives  an  approximate  indication 
of  their  relative  frequency  in  Wytham  Wood  during  the  period  of 
study,  except  in  the  case  of  galls  of  Biorhiza  pallida  (01.)  which 
were  abundant,  although  few  were  examined  since  each  gall  is 
primarily  plurilocular. 

The  food  webs  very  often  fall  into  the  following  generalised 
pattern,  especially  when  several  species  are  involved. 

1 .  The  gall  maker  feeding  on  the  gall  tissue. 

2.  Generally  at  least  one  Synergies  species  feeding  on  the  gall 
tissue.  The  Synergus  construct  subsidiary  cells  in  the  galls 
making  them  secondarily  plurilocular  and,  depending  on  the 
species  of  Synergus,  are  of  one  of  two  types.  Either  the 
Synergus  cells  encroach  upon  the  original  larval  cell  of  the 
gall  maker  and  destroy  its  contents,  or  (only  in  the  cases  of 
S.  pallicornis  Htg.  and  S.  umbraculus  (Oliv.))  the  Synergus 
cells  are  in  the  gall  wall  and  do  not  usually  destroy  the  gall 
maker. 

3.  Larvae  of  Eurytoma  brunniventris  Ratz.,  present  in  many 
galls,  attack  principally  the  gall  tissue,  gall  maker  and 
Synergus,  although  other  Chalcids  are  sometimes  attacked. 

4.  Those  parasites  which  are  specific  to  one  type  of  gall,  for 
example  species  of  Olynx  (except  arsames  (Walk.),  gallarum 
(L.))  and  Synlomaspis  (except  cyanea  (Boh.)),  usually  attack 
the  gall  maker  only  (i.e,  they  are  host  specific). 
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5.  Possible  exceptions  to  4.  are  Cecidostiba  leucopeza  (Ratz.)  and 

C.  semifascia  (Walk.)  which  are  probably  polyphagous  in  the 

gall  of  Biorhiza  pallid, a  (Oliv.)  (i.e.  they  are  gall  specific). 

6.  Species  of  Mesopolobus  and  Torymus  usually  attack  any  of  the 

inhabitants  available  in  a  variety  of  galls. 

A  similar  pattern  is  found  in  the  food  web  of  the  rose  gall  of 
Diplolepis  rosae  (Blair,  1944;  Askew,  1960)  although  in  this  gall 
the  position  of  a  Synergus  is  occupied  by  Periclistus  brandtii 
(Ratz.)  (Cynipidae,  Synergini),  Eurytoma  brunniventris  by  E. 
rosae  Nees  and  a  Mesopolobus  species  by  another  Pteromalid, 
Habrocytus  bedeguaris  (Thoms.). 

From  an  examination  of  the  food  webs  a  number  of  other 
generalisations  can  be  made. 

(i)  Only  a  few  species  of  parasites  are  gall  specific.  The 
majority  attack  a  limited  range  of  galls. 

(ii)  The  same  parasite  species  are  not  usually  found  in  galls  of 
alternate  generations  of  the  same  Cynipid  species. 

For  example,  the  single  Chalcid,  Mesopolobus  fuscipes  (Walk.), 
found  to  attack  galls  of  Cynips  longiventris  f.  substituta  Kinsey 
and  C.  quercus-folii  f.  taschenbergi  (Schlecht.)  is  not  included 
among  the  eleven  Chalcid  species  recorded  from  galls  of  C.  longi¬ 
ventris  Htg.  and  C.  quercus-folii  L.  Similarly  Torymus  nobilis 
Boh.,  the  only  Chalcid  bred  from  galls  of  Biorhiza  pallida  f.  apt  era 
(F.),  has  not  been  found  associated  with  galls  of  B.  pallida  (Oliv.). 
None  of  the  three  parasites  in  galls  of  Andricus  kollari  f.  circulans 
Mayr — - Mesopolobus  fuscipes ,  M.  xanthocerus  (Thoms.)  and  M. 
tibialis  (Westw.) — are  included  in  the  list  of  twelve  Chalcid  species 
known  to  attack  galls  of  A.  kollari. 

The  time  factor,  discussed  below,  is  alone  insufficient  to 
account  for  all  these  differences. 

(iii)  The  food  webs  in  galls  of  corresponding  generations  of 
closely  allied  species  are  often  similar. 

For  example,  those  in  galls  of  Cynips  divisa  and  C.  longiventris 
are  almost  identical,  and  in  the  spangle  galls  of  Neuroterus 
quercus-baccarum  f.  lenticularis  (Oliv.),  N.  numismalis  (Fourc.) 
and  N.  albipes  f.  laeviusculus  Schenck  they  are  very  similar. 
Since  only  very  few  species  of  parasites  are  in  flight  continuously 
from  early  spring  to  late  autumn,  it  is  obvious  that  the  time  at 
which  the  gall  is  on  the  tree  determines,  to  a  large  extent,  which 
parasites  may  attack  it.  The  similarities  in  parasite  complements 
in  galls  of  corresponding  generations  of  allied  species  are  partly 
due  to  the  galls  concerned  being  contemporaneous. 
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(iv)  Form  and  position  on  the  tree  are  also  of  importance  in 
determining  the  parasite  complement  of  a  gall. 

Galls  of  the  contemporaneous  sexual  generations  of  Neuroterus 
— N.  quercus- baccarum  (L.),  N.  numismalis  f.  vesicator  (Schlecht.) 
and  N.  albipes  (Schenck) — have  four  species  of  Chalcid  parasite, 
Torymus  auratus  (Fourc.),  Mesopolobus  tibialis ,  Eurytoma 
brunniventris  and  Olynx  arsames,  in  common.  Galls  of  N. 
numismalis  f.  vesicator  and  N.  albipes ,  however,  have  another 
three  species  in  common,  Tetrastichus  aethiops  (Zett.), 
Mesopolobus  fuscipes ,  and  M.  fasciiventris  Westw.,  which  do  not 
attack  galls  of  N.  quercus-baccarum.  Galls  of  N.  numismalis  f. 
vesicator  and  N.  albipes  are  small,  thin-walled  and  situated  on 
leaves.  Galls  of  N.  quercus-baccarum,  on  the  other  hand,  are 
large,  thick- walled  and  often  situated  on  the  male  catkins. 

Table  1. 

The  contents  of  (a)  catkin  galls  and  (b)  leaf  galls  of  Neuroterus 
quercus-baccarum  (L.),  gathered  in  Wytham  Wood  during  May 
and  June,  1958  and  1959. 


1958 

(a). 

Catkin , 
galls 

(b) 

Leaf 

galls 

1959 

(a). 

Catkin 

galls 

(b) 

Leaf 

galls 

Number  of  galls  examined 

59 

63 

128 

117 

Species  present 

(immature  stages) 

N.  quercus-baccarum i 

41 

8 

90 

24 

Synergus  gallae-pomiforinis 
or  nervosus 

5 

84 

20 

109 

Olynx  arsames 

9 

12 

17 

34 

Torymus* 

3 

3 

6 

8 

Eurytoma  brunniventris 

• — 

7 

— 

15 

Mesopolobus  tibialis 
or  jucundus 

. — . 

3 

— 

12 

*The  Torymus  species  were  mostly  auratus,  but  2  adults  of  nigricornis 
developed  from  larvae  found  in  leaf  galls. 


Table  1  gives  the  results  of  analyses  of  the  contents  of  galls 
of  N.  quercus-baccarum  from  leaves  and  from  catkins.  There  are 
both  quantitative  and  qualitative  differences  between  the  contents 
of  catkin  and  leaf  galls,  most  obvious  of  which  are : 

1.  The  greater  survival  of  the  gall  maker  in  catkin  galls. 

2.  The  larger  number  of  Synergus  in  leaf  galls. 

3.  The  absence  of  Eurytoma  brunniventris  and  Mesopolobus 
species  from  catkin  galls. 

When  on  leaves,  galls  of  Neuroterus  quercus-baccarum  show  a 
similarity  in  form  to  those  of  Cynips  quercus-folii  which  appear 
on  the  leaves  later  in  the  year.  The  food  webs  in  leaf  galls  of 
these  two  species  show  parallels  in  the  importance  of  Eurytoma 
brunniventris  and  in  the  presence  of  Torymus  nigricornis  Boh. 
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The  parasite  complements  of  similar  galls  of  species  belonging 
to  different  genera  are  more  alike  than  those  of  galls  of  congeneric 
species  when  these  galls  differ  in  position  or  form. 

The  food  webs  in  galls  of  Cynips  divisa  and  C.  longiventris  are 
similar  to  the  food  web  in  the  gall  of  Andricus  ostreus  (Htg.). 
These  three  galls  are  all  contemporaneous,  hard  and  globular,  and 
situated  on  the  lower  surfaces  of  leaves.  The  gall  of  A.  ostreus 
shares  all  its  six  chalcid  parasites  with  C.  divisa  and  C.  longiventris 
galls,  and  is  much  closer,  in  this  respect,  to  these  Cynips  galls 
than  it  is  to  other  Andricus  galls,  for  example  those  of  A.  solitarius 
(Fonsc.),  A.  fecundator  (Htg.)  and  A.  callidoma  (Htg.),  with  which 
it  is  contemporaneous  but  which  are  of  different  form  and  position 
on  the  tree. 

The  gall  of  Andricus  kollari  is  another  hard,  globular  gall,  and 
its  parasite  complement  has  much  in  common  with  those  of-  galls 
of  A .  ostreus,  Cynips  divisa  and  C.  longiventris,  but  it  develops 
from  a  bud  and  this  positional  difference  accounts  for  the  fact  that 
Mesopolobus  fasciiventris,  which  has  been  found  to  attack  only 
leaf  galls  (Askew,  1981b),  is  apparently  absent  from  the 
gall  of  A.  kollari  although  abundant  in  galls  of  the  other  three 
species. 

Position  is  also  an  important  factor  in  host  gall  selection  by 
Torymus  nobilis  Boh.,  T.  erucarum  (Schrank),  T.  amoenus  Boh. 
and  T.  pleuralis  Thoms,  which  attack  only  galls  growing  on  the 
oak  boles  or  roots. 

Galls  of  Andricus  ostreus  f.  furunculus  (Bey.)  and  A.  kollari  f. 
circulans  share  their  three  parasites,  Mesopolobus  fuscipes,  M. 
tibialis  and  M.  xanthocerus;  the  galls  are  contemporaneous,  very 
similar  in  form,  and  both  are  situated  deep  among  bud  scales. 
The  fact  that  A.  kollari  f.  circulans  galls  only  Quercus  cerris  L. 
while  the  galls  of  A.  ostreus  f.  furunculus  were  taken  from  Quercus 
robur  would  seem  of  minor  importance  to  the  parasites. 

It  would  therefore  appear  that  the  factors  which  determine 
the  parasite  complement  of  a  gall  are : 

1.  The  time  of  year  during  which  the  gall  is  on  the  tree  and 

contains  available  larvae  or  pupae. 

2.  The  position  on  the  tree  which  the  gall  occupies. 

3.  The  form  of  the  gall,  particularly  its  size. 

Using  this  information  it  should  be  possible  to  predict  which 
parasites  attack  the  galls  of  species  of  oak  Cynipidae  not  yet 
investigated. 

The  gall  of  Andricus  nudus  Adler  is  a  small,  ovoid,  spring  gall 
growing  on  the  male  catkins,  and  as  such  is  probably  attacked 
by  Mesopolobus  xanthocerus,  which  also  attacks  the  similar  catkin 
galls  of  Andricus  fecundator  f.  pilosus  Adler. 

The  gall  of  Andricus  nudus  f.  malpighii  (Adler)  is  about  4  mm. 
long,  spindle-shaped  and  tliin-walled,  and  grows  in  axillary  buds 
in  September  and  October  (Connold,  1908).  It  may  be  expected 
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to  be  attacked  by  the  same  parasites  which  attack  the  similar 
bud  galls  of  Andricus  solitarius  (Fonsc.),  A.  curvator  f.  collaris 
(Htg.)  and  A.  callidoma  (Htg.),  which  also  develop  late  in  the 
year.  A.  solitarius  galls  are  known  to  be  attacked  by  Mesopolobus 
yucundus  (Walk.),  M.  amaenus  (Walk.)  and  Eurytoma  brunni- 
ventris,  A.  callidoma  galls  by  M.  jucundus  and  E.  brunniventris , 
and  A.  curvator  f.  collaris  galls  by  M.  amaenus . 

The  parasites  of  the  gall  wasps  cause  much  mortality.  If  the 
contents  of  each  type  of  gall  were  attacked  by  the  same  species 
of  parasites  in  the  same  proportions,  then  the  gall  wasp  species 
would  be  in  competition  for  the  avoidance  of  these  parasites 
because  any  improvement  in  one  type  of  gall,  causing  fewer 
parasites  to  attack  its  contents,  would  be  to  the  detriment  of 
other  gall  wasps  in  the  same  area.  This  type  of  competition 
would  fit  the  third  case  of  Williamson  (1957).  The  fact  that  no 
two  species  of  gall  wasps  have  identical  galls  ensures  that  com¬ 
petition  of  this  sort  between  gall  wasps  is  reduced.  Even  small 
differences  between  galls  are  responsible  for  differences  in  their 
parasite  complements  (vide  below).  The  variety  of  galls  caused 
by  gall  wasps  which  all  derive  their  nourishment  as  larvae  from 
the  oak  enables  a  large  number  of  otherwise  similar  species  to 
persist  together  in  the  same  locality. 

The  formation  of  different  types  of  galls  by  the  alternate 
generations  of  most  species  of  gall  wasps,  which  therefore  attract 
different  parasite  complements  to  each,  further  decreases  com¬ 
petition  and  probably  enables  a  greater  number  of  gall  wasp 
species  to  co-exist.  The  significance  of  this  with  respect  to  Cynips 
species  is  mentioned  below. 

Sequence  of  Parasitism  in  Cynips  divisa  Htg.  Galls 

The  galls  of  Cynips  divisa  were  selected  for  a  more  detailed 
study  of  a  gall  community  because  of  their  abundance.  The  work 
was  done  in  the  summer  of  1958,  and  in  the  succeeding  winter, 
in  a  mixed  plantation  (Compartment  25)  containing  oak  ( Q . 
robur )  planted  in  1949  in  Wytham  Wood.  Samples  of  the  gall 
population  were  examined  weekly,  except  for  a  break  during  the 
first  two  weeks  of  August,  from  18th  June  (the  date  on  which 
galls  were  first  observed)  to  the  end  of  September,  and  single 
samples  were  collected  in  October,  December,  March  and  May. 
After  collection  the  galls  were  opened  and  their  contents 
identified.  The  changing  pattern  of  inhabitants  of  the  main 
larval  chamber  is  shown  in  fig.  5.  Inhabitants  of  the  inquiline 
cells  of  Synergus  pallicornis  Htg.  in  the  gall  wall  were  also 
examined,  but  these  results  are  not  included  in  the  figure. 
Parasitism  in  these  cells  was  found  to  follow  a  similar  pattern  to 
that  in  the  main  cell.  The  flight  periods  of  the  most  abundant 
parasites  of  divisa  galls,  compiled  from  weekly  field  captures  in 
Wytham  Wood  throughout  1958  are  shown  in  fig.  6. 

Within  a  few  days  of  the  first  appearance  of  divisa  galls, 
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Eurytoma  brunnivefitris  had  parasitised  about  20%  of  the  galls. 
Torymus  auratus  was  also  present  in  the  galls  at  a  very  early 
stage  of  their  development.  Syntomaspis  cyanea  (Boh.),  which 
is  a  specific  parasite  of  the  gall  making  larvae,  appeared  in  the 
galls  a  few  days  later,  thus  avoiding  the  initial  heavy  attack  of 
Eurytoma  brunniventris. 

The  effects  of  parasitism  by  Torymus  auratus  and  Syntomaspis 
cyanea  make  an  interesting  comparison.  At  the  time  of  ovi- 
position,  the  female  T.  auratus  paralyses  the  first  instar  divisa 
larva,  which  is  then  eaten  by  the  parasite  larva.  The  death  of 
the  Cynips  larva  results  in  a  cessation  of  gall  growth,  the  gall 
remaining  about  2-3  mm.  in  diameter.  In  contrast,  the  female 
S.  cyanea  does  not  paralyse  the  young  Cynips  larva,  and  both 
larvae  feed  together  for  some  time  on  the  gall  tissue;  the  gall 
continues  to  grow  and  reaches  the  same  dimensions  as  a  gall 
containing  only  a  healthy  Cynips  larva  (table  2).  The  fully-grown 
gall  confers  the  protection  of  a  hard,  moderately  thick  wall  on  its 
inhabitant,  shown  by  the  fact  that  no  T.  auratus  were  found  in 
small  divisa  galls  after  the  first  week  of  July,  all  apparently 
having  been  destroyed  by  later  parasites,  while  S.  cyanea  in  the 
larger  galls  was  only  reduced  to  about  one  third  of  its  original 
percentage  incidence  by  the  following  spring. 

Table  2. 

Size  of  Cynips  divisa  galls  in  August  and  September.  Galls 
containing  larvae  of  Syntomaspis  cyanea  attain  the  same 
diameter  as  unparasitised  galls,  whereas  galls  containing  other 
parasites  are  stunted. 


Contents  of 
galls 

Number 

measured 

Mean 

diameter 

(mm.) 

Significance 

(■ P ) 

Wall  thickness 
(mm.)  of  gall 
with  mean 
diameter 

Gall  maker 

7 

4-7  +  0-15 

0-9 

Syntomaspis 

14 

4-7  +  0-13 

1  /n.rn 

1-0 

Other  parasites 

20 

2-5  +  0-26 

f  SO  Ui 

0-2 

A  few  adults  of  the  first  generation  of  Mesopolobus  jucundus, 
Torymus  cingulatus  Nees  and  T.  nigricornis  are  in  the  field 
during  the  early  days  of  divisa  gall  growth,  but  these  species  only 
parasitise  the  contents  of  divisa  galls  later  in  the  summer  when 
the  galls  have  attained  a  larger  size. 

Synergus  nervosus  Htg.  which,  unlike  S.  pallicornis ,  destroys 
the  Cynips  larva,  attacked  the  galls  fairly  early,  but,  as  with 
Syntomaspis  cyanea,  it  missed  the  peak  of  Eurytoma  brunni¬ 
ventris  attack.  Galls  oviposited  in  by  S.  nervosus  remain  small 
and  thin-walled  owing  to  early  destruction  of  the  gall  making 
larvae,  death  in  this  case  being  due  to  the  rapid  growth  of  the 
Synergus  larvae  which  apparently  crush  the  slower  growing 
Cynips  larvae. 

It  is  the  early  attack  on  the  Cynips  larvae  by  Eurytoma 
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brunniventris,  Synergus  nervosus  and  Syntomaspis  cyanea,  which 
explains  its  rapid  reduction  in  numbers  during  the  first  few  weeks 
of  gall  growth. 

Eurytoma  brunniventris  adults  were  in  flight  during  most  of 
the  summer,  but  their  later  attacks  on  divisa  galls  were  con¬ 
centrated  on  the  smaller,  more  easily  pierced,  thin-walled  galls 
containing  Synergus  nervosus  or  their  own  species,  or  on  the 
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similarly  accessible  inquiline  cells  of  Synergus  pallicornis  in  the 
walls  of  fully  grown  galls. 

Towards  the  end  of  July  adults  of  the  second  generations  of 
Mesopolobus  fasciiventris  and  M.  jucundus  emerged  from  spring 
galls  of  other  Cynipidae,  and  Mesopolobus  eggs  and  larvae 
appeared  in  divisa  galls  at  this  time.  M.  fasciiventris,  which  is 
the  most  abundant  of  the  two  species  in  divisa  galls,  attacked 
most  frequently  Synergus  nervosus  or  Eurytoma  brunniventris 
larvae,  especially  those  Eurytoma  larvae  in  thin- walled  galls  that 
had  previously  attacked  S.  nervosus  larvae.  As  a  result  of  the 
depredations  by  Mesopolobus  and  Eurytoma  brunniventris,  the 
numbers  of  S.  nervosus  decreased  during  July.  E.  brunniventris 
was  itself  reduced  in  numbers  by  Mesopolobus . 

The  first  emergences  from  the  galls  occurred  during  August. 
These  were  of  Eurytoma  brunniventris ,  Mesopolobus  fasciiventris, 
M.  jucundus  and  Synergus  nervosus,  mostly  from  small  galls  which 
had  been  attacked  in  June.  The  S.  nervosus  emergence  was  only 
partial,  some  of  these  Synergus  overwintering  as  larvae  to  emerge 
the  following  spring,  and  the  females  of  the  partial  autumnal 
generation  probably  failed  to  oviposit. 

The  second  generations  of  Torymus  cingulatus  and  T. 
nigricornis  were  in  flight  from  the  end  of  August,  and  their  eggs 
and  larvae  were  first  found  in  divisa  galls  at  this  time.  They 
further  reduced  the  numbers  of  Synergus  nervosus  and  Eurytoma 
brunniventris  and  also  the  gall  maker  and  Syntomaspis  cyanea. 
The  Torymus  species  in  their  turn  were  attacked  during  September 
and  October  by  Mesopolobus  fasciiventris  and  M.  jucundus  of 
the  third  generation,  some  of  which  had  emerged  from  divisa  galls 
earlier. 

Adult  Cynips  divisa  emerged  during  November  from  2-3%  of 
galls  collected  at  this  time. 

The  factor  ‘Empty,  etc.5  includes  all  those  galls  which  did  not 
contain  living  larvae,  except  those  from  which  adult  insects  had 
emerged.  Galls  which  failed  to  grow  after  their  first  appearance, 
presumably  owing  to  the  very  early  death  of  the  gall  making 
larvae  from  a  cause  unknown,  account  for  most  of  the  galls 
recorded  as  ‘empty5  in  the  first  sample.  Later  in  the  summer,  the 
larval  cell  in  many  galls  was  found  to  contain  a  fungoid  growth, 
and  this  accounts  for  the  increase  in  numbers  of  ‘empty5  galls 
throughout  the  period  of  analysis,  ultimately  reaching  63%  of 
galls  examined  in  May.  The  galls  most  affected  by  mould  were 
those  of  smaller  size  which  had  contained  a  sequence  of  parasites 
during  the  summer.  It  is  possible  that  incompletely  consumed 
larval  remains  created  conditions  suitable  for  fungoid  growth. 
Larvae  in  cells  containing  mouldy  remains  were  themselves  mori¬ 
bund,  and  it  seems  likely  that  mould  can  cause  mortality. 

The  contents  of  galls  gathered  from  the  ground  during  March 
and  May  differed  in  composition  from  the  December  sample  (from 
dead  leaves  still  attached  to  trees)  only  in  having  smaller  num¬ 
bers  of  Mesopolobus  larvae,  and  less  particularly  Torymus  larvae. 
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The  reduction  in  numbers  of  these  species  during  the  winter  was 
probably  owing  to  attack  by  mould.  Chaleid  parasites  ignored 
the  fallen  galls  and  only  a  few  galls  were  destroyed  on  the  ground 
by  predators.  However,  small  mammals  may  have  eaten  the 
contents  of  the  few  divisa  galls  found  on  the  ground  during  the 
winter  with  holes  torn  in  their  walls.  A  captive  water  shrew 
(Neomys  fodiens  Schreber)  readily  tore  open  galls  of  divisa  (and 
also  longiventris  and  quercus-folii)  with  which  it  was  presented, 
and  devoured  the  contents.  Titmice  (Parus  spp.)  were  probably 
responsible  for  the  opening  of  a  small  number  of  galls  found  with 
large  holes  in  their  walls  while  still  on  the  trees. 

Parasitism  in  galls  of  Cynips  divisa,  C.  longiventris  and 

C.  quercus-folii 

The  galls  of  Cynips  divisa,  C.  longiventris  and  C.  quercus-folii, 
abundant  in  Wytham  Wood,  were  selected  for  an  investigation 
into  the  effects  on  the  parasite  and  inquiline  complements  of 
small  differences  in  form  and  in  growing  times  of  the  galls.  The 
study  was  undertaken  during  the  summer  of  1958.  Galls  of  these 
three  species  are  similar  in  many  respects,  although  the  gall  of 
longiventris  resembles  more  closely  the  gall  of  divisa  than  that 
of  quercus-folii. 

All  three  of  these  galls  are  globular,  those  of  quercus-folii 
being  spherical  while  those  of  divisa  and  longiventris  are  slightly 
flattened.  Each  gall,  unless  attacked  by  Synergus  pallicornis, 
contains  a  single,  central  larval  chamber.  The  surface  of  the  gall 
of  divisa  is  smooth,  that  of  longiventris  bears  low  ridges  whilst 
that  of  quercus-folii  sometimes  bears  low  papillae. 

The  galls  grow  on  the  under  surfaces  of  oak  leaves,  attached 
to  veins,  and  tend  to  be  aggregated.  Connold  (1908)  records  35 
divisa  galls  from  a  single  leaf,  while  the  maximum  number  for 
quercus-folii  is  given  as  12  and  for  longiventris  as  8.  Correspond¬ 
ing  figures  from  personal  experience  are:  divisia  18,  quercus-folii 
3,  and  longiventris  4. 

Dates  of  first  appearance  of  the  galls  were  18th  June  for 
divisa ,  20th  June  for  longiventris,  and  2nd  July  for  quercus-folii. 

Fig.  7  illustrates  the  growth  curves  of  the  galls  based  on  the 
mean  measurements  of  samples  collected  in  Wytham  Wood. 
These  include  parasitised  galls  and  are  similar  for  divisa  and 
longiventris,  growth  ceasing  towards  the  end  of  August  at  mean 
diameters  of  about  3-2  mm.  and  3-7  mm.  respectively.  The  gall 
of  quercus-folii  has  a  much  steeper  growth  curve  since,  although 
the  growing  period  is  of  about  the  same  duration  as  in  the  other 
two  galls,  the  final  size  attained  (mean  diameter  about  10-4  mm.) 
is  much  greater.  Appearing  some  two  weeks  after  the  other  two 
galls,  it  reaches  full  size  some  two  weeks  later,  towards  the  middle 
of  September. 

The  sizes  of  the  larval  chambers  (fig.  7)  also  show  a  similarity 
between  galls  of  divisa  and  longiventris,  the  larval  chamber  of 
the  gall  of  quercus-folii  increasing  in  volume  at  a  greater  rate  but 
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never  becoming  as  large  as  in  the  other  two  galls.  The  first  instar 
larvae  of  divisa  and  longiventris  occupy  only  about  one-third  of 
the  volume  of  their  larval  chambers,  but  in  quercus-folii  galls  they 
occupy  nearly  all  of  the  chamber.  The  small  larval  chamber 
emphasises  the  thickness  of  the  wall  of  the  gall  of  quercus-folii , 
whereas  the  larger  larval  chamber  of  divisa  and  longiventris  galls 
makes  the  walls  of  these  galls  thinner. 


Fig.  7. — The  rates  of  growth  of  galls  of  Gy  nips  divisa,  C.  longiventris 
and  G.  quercus-folii ,  based  on  the  means  of  samples  of  10  galls  each. 
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The  thick  wall  of  the  gall  of  quercus-folii  however  is  soft  and 
spongy  wdiilst  the  thinner  walls  of  divisa  and  longiventris  galls 
are  hard  and  woody. 

The  rates  at  which  the  gall  making  larvae  were  destroyed  in 
these  three  galls  are  shown  in  fig.  8.  The  curve  for  the  gall  of 
longiventris,  constructed  from  relatively  few  samples,  should 
probably  be  closer  to  that  of  divisa. 

In  all  three  species,  the  greatest  destruction  of  the  Cynips 
occurs  after  the  gall  diameter  exceeds  about  2  mm.  and  before 
full  size  is  attained.  A  diameter  of  2  mm.  is  reached  by  divisa 
and  longiventris  galls  in  a  few  days,  but  only  after  about  two 
weeks  in  quercus-folii  galls;  before  this  size  is  reached  parasitism 
is  light. 

Three  factors  are  responsible  for  the  gradual  tapering  off  of 
destruction  of  the  Cynips  larvae: 

1.  Gall  maturation. 

The  hardness  of  the  walls  of  mature  divisa  and  longiventris 
galls  increases  the  time  a  parasite  takes  to  pierce  them  with  its 
ovipositor.  The  resistance  of  the  wall  of  young  divisa  galls  in 
late  June,  as  measured  by  the  apparatus  described  elsewhere 
(Askew,  in  press),  was  found  to  be  only  5-10  gm.  and  at  this 
time  female  Eurytoma  brunniventris  were  observed  piercing  them 
in  less  than  a  minute.  Mature  galls  in  late  summer  however  had 
a  wall  resistance  of  150-200  gm.  and  at  this  time  E.  brunniventris 
needed  several  minutes  to  drive  its  ovipositor  through  the  gall 
wall,  on  one  occasion  36  minutes  being  taken. 

Although  the  wall  of  a  mature  gall  of  quercus-folii  is  soft,  its 
thickness  renders  it  impossible  for  most  Chalcids  to  reach  the 
larval  chamber  with  their  ovipositors.  The  average  wall  thick¬ 
ness  of  a  mature  gall  is  just  over  4  mm.,  while  a  large  female 
Eurytoma  brunniventris  has  an  ovipositor  only  about  2J  mm.  in 
length;  female  Mesopolobus  fasciiventris  and  M.  jucundus  have 
ovipositors  under  2  mm.  long,  and  only  Torymus  nigricornis  has 
an  ovipositor  exceeding  4  mm.  in  length. 

2.  Absence  of  host  specificity  towards  the  Cynips  in  all  but  the 
earliest  parasites  of  the  galls.  This  increases  the  degree  with 
which  the  parasites  attack  each  other  as  their  numbers  in  the 
galls  increase. 

3.  Concentration  of  attack  by  later  parasites  on  those  galls  which 
already  contain  parasites,  and  as  a  result  have  become  stunted 
and  thin-walled  rendering  them  more  easily  penetrable.  This 
applies  particularly  to  divisa  and  longiventris  galls,  and  has 
been  discussed  above  in  connection  with  the  former. 

The  similarity  between  divisa  and  longiventris  galls  with 
regard  to  form,  hardness,  growing  times  and  growing  rates  makes 
for  a  similarity  in  food  webs.  Galls  of  both  species  have  the 
same  species  of  parasites  and  inquilines  associated  with  them  in 
Wytham  Wood  (except  for  a  few  Caenacis  divisa  (Walk.)  recorded 
from  Cynips  divisa  galls)  and  quantitatively  also  the  parasite 
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complements  are  very  similar  and  the  inter-relationships  almost 
identical.  Galls  of  longiventris  are  slightly  less  heavily  attacked 
by  parasites  and  inquilines  than  are  galls  of  divisa  and  a  higher 
percentage  of  adult  Cynips  emerge.  This  is  probably  due  to  the 
rather  larger  diameter  and  thicker  (but  not  more  resistant)  wall 
of  the  longiventris  gall. 

The  parasite  and  inquiline  complement  of  the  gall  of  quercus- 
folii  differs  from  that  of  the  two  other  species  in  the  following 
important  particulars : 

1.  Eudecatoma  biguttata  (Swed.)  replaces  Syntomaspis 
cyanea  as  an  important  parasite  attacking  only  the  gall  maker. 

2.  Synergus  nervosus  is  less  common  than  in  divisa  or 
longiventris  galls,  but  Synergus  pallicornis  is  more  numerous. 

3.  Torymus  cingulatus  and  T.  auratus  are  absent  from  galls 
of  quercus-folii. 

4.  Mesopolobus  fasciiventris  is  less  common  in  galls  of  quercus- 
folii  than  in  galls  of  the  other  two  species. 

The  flight  period  of  Torymus  auratus  was  over  by  2nd  July 
when  the  galls  of  quercus-folii  first  appeared,  and  by  the  time 
the  galls  had  reached  a  diameter  of  2  mm.  at  the  end  of  July  the 
flight  periods  of  Syntomaspis  cyanea  and  Synergus  nervosus 
(Generation  11)  were  almost  over. 

Eudecatoma  biguttata  was  frequently  found  in  galls  of 
quercus-folii,  but  it  was  only  once  recorded  as  a  larva  from  both 
divisa  and  from  longiventris  galls,  although  it  was  observed  drilling 
into  both  of  these  galls  in  the  field,  and  a  few  adult  insects  were 
bred  from  divisa  galls.  It  appears  to  be  specific  in  that  it  attacks 
only  larvae  of  the  gall  makers.  It  is  an  endoparasite  and  this 
mode  of  life  was  not  discovered  until  after  the  fully-grown  larvae 
had  emerged  from  remains  of  quercus-folii  larvae  in  September 
1958.  Cynips  larvae  parasitised  by  this  Chalcid  were  not  taken 
into  account  until  this  time  in  construction  of  the  curves  of 
Cynips  destruction  (fig.  8).  It  is  possible  that  Eudecatoma 
biguttata  attacks  galls  of  divisa  and  longiventris  as  frequently  as 
it  attacks  those  of  quercus-folii,  but  in  the  latter  galls  its  survival 
is  greater  owing  to  the  lesser  destruction  of  Cynips  larvae  b,y  later 
parasites. 

Eudecatoma  biguttata  and  Syntomaspis  cyanea  are  similar  in 
that  they  attack  only  the  gall  making  larvae,  which  they  do  at 
an  early  stage  of  gall  growth,  as  do  all  other  host  specific  parasites 
studied  (e.g.  species  of  Olynx,  Pediobius,  and  Ormocerus),  and 
also  in  not  destroying  their  hosts  until  gall  growth  is  complete. 
This  ensures  maximum  protection  from  later  parasites. 

As  many  as  thirteen  fully-grown  larvae  of  Synergus  pallicornis 
were  found  in  a  quercus-folii  gall,  whilst  the  largest  number  of 
such  larvae  found  in  a  gall  of  divisa  was  four.  This  is  due  to 
the  larger  volume  of  the  quercus-folii  gall  wall.  Ten  S.  pallicornis 
eggs  were  found  in  a  gall  of  divisa ;  many  larvae  presumably 
perish  through  shortage  of  space. 

The  reason  for  the  absence  of  Torymus  cingulatus  from 
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quercus-folii  galls  is  not  known.  The  species  would  not  be  able 
to  oviposit  on  the  contents  of  the  main  larval  cell  of  a  mature 
gall,  because  the  thickness  of  the  gall  wall  (about  4  mm.)  exceeds 
the  length  of  the  ovipositor  (about  3*7  mm.),  but  the  ovipositor 
would  be  long  enough  to  reach  cells  of  Synergus  pallicornis  in  the 
gall  wall. 

Mesopolobus  fasciiventris  has  a  preference  for  small  galls 
(Askew,  1961b).  The  period  of  time  during  which  the  galls 
of  quercus-folii  were  small  (but  over  2  mm.  diameter)  was  of  very 
short  duration  and  this  probably  accounts  for  the  scarcity  of 
M.  fasciiventris  in  these  galls. 

Fig.  8  shows  that  the  destruction  of  quercus-folii  is 
proportionately  less  than  the  destruction  of  divisa  and  longi- 
ventris.  The  late  date  at  which  the  gall  reaches  2  mm.  in  diameter 
results  in  the  gall  escaping  the  heavy,  early  parasitism  suffered  by 
divisa  and  longiventris.  The  period  of  gall  growth  between  2  mm. 
diameter  and  before  full  size  is  reached,  during  which  the  gall  is 
most  liable  to  be  attacked,  is  of  short  duration. 

The  galls  of  the  sexual  generations  of  these  three  Cynips 
species  are  all  early  spring  galls.  Those  of  longiventris  f. 
substituta  and  quercus-folii  f.  taschenbergi  in  adventitious  buds 
on  the  bole,  are  almost  indistinguishable  pubescent,  ovoid  galls 
about  3  mm.  long,  but  those  of  divisa  f.  verrucosa  are  characterised 
by  being  larger  (about  4  mm.  long),  almost  devoid  of  hairs,  and 
situated  on  young  leaves  or  shoots.  Few  galls  of  divisa  f. 
verrucosa  were  found,  but  by  analogy  with  the  factors  governing 
parasitism  in  other  galls,  it  would  be  expected  that  the  food  webs 
in  longiventris  f.  substituta  and  quercus-folii  f.  taschenbergi  galls 
would  be  very  similar,  and  differ  from  those  in  galls  of  divisa 
f.  verrucosa.  No  parasites  or  inquilines  were  found  associated 
with  divisa  f.  verrucosa  galls,  but  Mesopolobus  fuscipes  and 
Synergus  gallae-pomiformis  were  both  found  in  galls  of  the  other 
two  species. 

Galls  of  longiventris  most  resemble  those  of  divisa ,  but  in 
contrast,  galls  of  longiventris  f.  substituta  most  resemble  those  of 
quercus-folii  f.  taschenbergi.  If,  as  seems  likely,  the  populations 
of  these  three  Cynips  species  are  being  controlled  by  their 
parasites  and  inquilines,  their  different  parasite  and  inquiline 
complements  (both  generations  considered)  probably  enable 
them  to  persist  together  in  the  same  area,  since  they  are  not  in 
complete  competition  with  each  other  for  avoidance  of  parasites. 

There  is  another  British  Cynips  species,  C.  disticha  Htg., 
whose  galls  in  both  generations,  disticha  and  disticha  f.  indistincta 
Niblett,  are  similar  to  those  of  divisa  and  divisa  f.  verrucosa. 
From  the  limited  data  available,  the  agamic  gall  of  disticha  seems 
to  have  a  similar  parasite  and  inquiline  complement  to  that  of 
divisa t  (fig.  3).  There  appears  to  be  no  information  on  the 
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parasite  and  inquiline  complement  of  the  gall  of  disticha  f. 
indistinct  a  which  shares  a  very  strong  resemblance  with  the  gall 
of  divisa  f.  verrucosa  (Niblett,  1948).  It  might  be  expected  that 
these  two  Cynips  species  would  compete  for  avoidance  of  the  same 
parasite  species.  However,  they  have  rather  different  geographical 
ranges  because  disticha  is  most  abundant  on  Quercus  petraea 
Liebl.  and  divisa  on  Q.  rcbur;  Q.  petraea  is  the  dominant  oak  in 
the  north  and  west  of  the  British  Isles,  Q.  robur  in  the  south  and 
east. 

Key  to  the  Chalcidoidea  associated  with  Oak  Gails  in  Britain 

No  single  key  to  the  identification  of  the  44  species  of 
Chalcidoidea  found  to  be  associated  with  oak  galls  in  Britain  has 
hitherto  been  published,  and  it  is  to  fill  this  gap  in  our 
entomological  literature  that  the  following  is  presented.  More 
species  probably  await  detection,  and  although  the  author  feels 
confident  that  these  will  be  few  in  number,  this  factor  should  be 
borne  in  mind  when  using  the  key.  Some  of  the  characters  used 
in  the  key  have  been  taken,  after  confirmation,  from  other 
authors,  and  references  in  the  key  indicate  works  which  deal 
more  fully  with  the  genus  under  consideration. 

The  host  gall  list  of  some  of  the  species  will  doubtless  be 
extended. 

Key  to  species 

A(B)  Tarsi  5  segmented  . . . .  C 

B(A)  Tarsi  4  segmented  .  eulophidae 

1  Scutellum  with  a  pair  of  distinct  submedian,  longitudinal 

grooved  lines;  mesoscutum  with  a  faint,  median  longi¬ 
tudinal  grooved  line  (T etrastichus  (fig.  16))  .  2 

—  Thorax  without  or  occasionally  ( Olynx  arsames)  with 
very  faint  grooved  lines  . . . .  3 

2  Body  black;  only  a  single  line  of  hairs  on  each  side  of 
mid-lobe  of  mesoscutum  ...  Tetrastichus  aethiops  (Zett.) 
(ex  galls  Andricus  ostreus,  Cynips  divisa,  C.  longi- 
ventris,  C.  quercus-folii,  Neuroterus  albipes,  N. 
numismalis  £.  vesicator) 

—  Body  dark  bronze-green;  several  longitudinal  lines  of 

hairs  on  each  side  of  mid-lobe  of  mesoscutum  . . . 

T.  diaphantus  Walk.  (=  terminalis  Thoms.) 
(ex  galls  Biorhiza  pallida) 

3  Scutellum  with  one  pair  of  long  bristles ;  occiput  strongly 
margined  ( Pediobius  (fig.  15))  (vide  also  Graham  1959)  ... 

4 

—  Scutellum  with  two  pairs  of  long  bristles;  occiput  not 
margined  (Olynx  (fig.  17))  (vide  also  Graham,  1959; 
Askew,  1959a)  .  5 

4  Malar  space  almost  absent;  tarsi  mainly  white  . . 

Pediobius  clita  (Walk.) 
(ex  galls  Neuroterus  albipes  f.  laeviusculus) 


Figs.  9-14. — 9,  Ormocerus  vernalis  Walk.,  female;  10,  Mesopolobus 
jucundus  (Walk.),  female;  11,  M.  jucundus,  head  in  front  view;  12, 
Caenacis  divisa  (Walk.),  head  in  front  view;  13,  Oeddostiba  leucopeza 
(Ratz.),  forewing  of  female  (hairs  omitted);  14,  Hobbya  stenorwta 
(Ratz  ),  forewing  of  female  (hairs  omitted). 
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—  Malar  space  at  least  equal  to  maximum  breadth  of 

flagellum;  tarsi  usually  fuscous  _ _ _  P.  lysis  (Walk.) 

(ex  galls  Neuroterus  numismalis,  N.  albipes  f.  laevius- 


culus) 

5  Speculum  closed  below  by  a  line  of  hairs  . .  6 

—  Speculum  open  below  . . .  7 


6  First  funicle  segment  about  equal  in  length  to  pedicel; 

scutellum  contrasting  in  colour  with  mesoscutum;  fore¬ 
wing  of  female  usually  with  one  fuscous  spot  . 

Olynx  arsames  (Walk.) 
(ex  galls  Neuroterus  quercus-baccarum,  N.  numismalis 
f.  vesicator ,  N.  albipes ,  Andricus  quadrilineatus ,  A. 
cur  vat  or ,  A.  in  flat  or) 

—  First  funicle  segment  longer  than  pedicel;  scutellum  not 
contrasting  in  colour  with  mesoscutum;  forewing  of 

female  usually  hyaline  . .  O.  skianeuros  (Ratz.) 

(ex  galls  Biorhiza  pallida) 

7  Middle  tibiae  with  a  brown  line  on  flexor  aspect  . 

O.  g allarum  f.  pulchra  Mayr 
(ex  galls  Neuroterus  quercus-baccarum  f.  lenticularis) 

—  Middle  tibiae  with  no  such  brown  line  .  8 

8  Small  species  (body  length  1-4-2-2  mm.);  tibiae  pale 

yellow  .  O.  g allarum  (L.) 

(ex  galls  Andricus  quercus-ramuli ,  A.  curvator) 

—  Larger  species  .  9 

9  Body  length  2*3-3*4  mm.;  tibiae  golden  yellow;  marginal 
vein  usually  less  than  twice  as  long  as  stigmal  vein  ... 

0.  euedoreschus  (Walk.) 
(ex  galls  Andricus  quadrilineatus) 

—  Body  length  usually  greater  than  3-5  mm.;  tibiae  pale 
yellow ;  marginal  vein  more  than  twice  as  long  as  stigmal 


vein  .  O.  trilineata  Mayr 

(ex  galls  Andricus  fecundator) 

C(D)  Funicle  7 -segmented  . . . ... ..  E 

D(C)  Funicle  4-,  5-  or  6-segmented  .  G 


E(F)  Hind  coxa  enlarged,  at  least  about  twice  as  long  as  middle 
coxa;  if  not  ( Megastigmus ),  then  thorax  and  head  marked 
with  yellow  and  forewing  with  a  distinct  fuscous  cloud 
about  enlarged  stigma;  stigmal  vein  very  short,  much 
shorter  than  post-marginal  vein ;  ovipositor  strongly 

exserted  and  unicolorous  .  torymidae 

1  Hind  coxa  less  than  twice  as  long  as  middle  coxa 


(Megastigmus  (fig.  24))  (vide  also  Milliron,  1949)  .  2 

—  Hind  coxa  at  least  twice  as  long  as  middle  coxa  .  3 


2  Stigma  more  or  less  circular;  ovipositor  sheaths  about 
equal  in  length  to  head  and  thorax  together;  smaller 
species,  length  of  body  (less  ovipositor)  seldom  exceed¬ 
ing  5  mm.  . .  Megastigmus  dorsalis  (F.) 

(ex  galls  Andricus  kollari ,  A.  inflat  or,  Biorhiza  pallida, 
Callirhytis  glandium,  Cynips  quercus-folii) 
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—  Stigma  elongate,  more  than  twice  as  long  as  broad; 
ovipositor  sheaths  nearly  twice  as  long  as  head  and 
thorax  together;  larger  species,  length  body  (less 
ovipositor)  usually  about  6-8  mm.  ...  M.  stigmatizans  (F.) 
(ex  galls  Andricus  koliari) 

3  Scutellum  with  transverse  furrow  marking  off  posterior, 

lightly  sculptured,  area  (frenum)  ( Syntomaspis  (fig.  25)) 
( vide  also  Askew,  1961  a)  . . .  10 

—  Scutellum  without  transverse  furrow  and  more  or  less 
uniformly  sculptured  (Torumus  (fig.  23))  (vide  also 
Hoffmeyer,  1931)  .  4 

4  Length  of  inner  spur  of  hind  tibia  much  greater  than 
width  of  apex  of  hind  tibia;  body  predominantly  bright 

green  in  colour  . . .  Torymus  auratus  (Fourc.) 

(ex  galls  Neuroterus  albipes  f.  laeviusculus ,  N .  albipes, 
N.  numismalis,  N .  numismalis  f.  vesicator,  N.  quercus- 
baccarum,  N.  quercus-baccarum  f.  lenticularis ,  N. 
tricolor,  Biorhiza  pallida ,  Andricus  curvator ,  A.  inflator, 
A.  quercus-ramuli,  A.  seminationis ,  A.  quadrilineatus , 
Cynips  divisa,  C.  longiventris,  C.  disticha) 

—  Length  of  inner  spur  of  hind  tibia  usually  distinctly  less 
than  width  of  apex  of  hind  tibia,  if  about  the  same  (some 
T.  erucarum),  then  body  predominantly  reddish  purple 
in  colour  .  5 

5  Dorsal  edge  of  hind  coxa  with  many  white  hairs 

proximally;  body  predominantly  bright  green  .  6 

—  Dorsal  'edge  of  hind  coxa  with  at  most  1  or  2  hairs 
proximally;  body  darker,  usually  with  reddish  purple  or 
( T .  pleuralis)  bronze  green  reflections  .  7 

6  Female  with  ovipositor  sheath  nearly  always  shorter 
than  body  (head,  thorax,  abdomen  together),  and  gaster 

with  testaceous  band  basally  .  T.  cingulatus  Nees 

(ex  galls  Cynips  divisa,  C.  longiventris,  Biorhiza  pallida, 
Andricus  koliari,  A.  curvator,  A.  ostreus ) 

b ft  Female  with  ovipositor  sheath  nearly  always  longer,  and 

gaster  without  testaceous  band  basally  . 

T.  nigricornis  Boh. 

(ex  galls  Cynips  divisa,  C.  longiventris,  C.  quercus-folii, 
Biorhiza  pallida,  Andricus  koliari,  Neuroterus  quercus- 
baccarum) 

[I  am  unable  to  separate  with  certainty  the  males  of  cingulatus 


and  nigricornis] 

7  Scape  extending  at  least  to  top  of  vertex  .  8 

— -  Scape  barely  reaching  median  ocellus  . .  9 


8  Ovipositor  sheaths  distinctly  longer  than  body;  gaster 
with  testaceous  band  basally  ...  T.  erucarum  (Schrank) 
(ex  galls  Andricus  quercus-radicis) 

—  Ovipositor  sheaths  distinctly  shorter  than  body;  gaster 

without  testaceous  band  basally  .  T.  nobilis  Boh. 

(ex  galls  Biorhiza  pallida  f.  apt  era,  Andricus  quercus- 
radicis) 


1961] 


261 


9  Anterior  triangular,  unsculptured  part  of  epimeron  large 
and  broader  medially  than  the  posterior  rounded, 
alutaceous  part;  ovipositor  sheaths  about  equal  in 
length  to  thorax  and  abdomen  together  . . . 


T.  pleuralis  Thoms. 

(ex  galls  Andricus  quercus-radicis) 


Figs.  15-17. — 15,  Pediobius  lysis  (Walk.),  female;  16,  Tetrastichus 
diaphantus  Walk.,  female;  17,  Olynx  arsames  (Walk.),  female. 
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—  Anterior  triangular,  unsculptured  part  of  epimeron 
small  and  narrower  medially  than  the  posterior  rounded, 
alutaceous  part  which  is  inflated;  ovipositor  sheaths 

much  shorter  than  thorax  and  abdomen  together  . 

T.  amoenus  Boh. 

(ex  galls  Andricus  quercus-radicis) 

10  Eyes  large,  in  frontal  view  width  of  eye  greater  than 
half  distance  between  inner  borders  of  eyes;  frons  very 
concave;  (ovipositor  sheaths  about  as  long  as  head  and 

thorax  together)  . . .  Syntomaspis  cyanea  (Boh.) 

(ex  galls  Cynips  divisa ,  C.  longiventris,  C.  quercus-folii) 

—  Eyes  normal,  in  frontal  view  width  of  eye  not  greater 
than  half  distance  between  inner  borders  of  eyes;  frons 
less  concave  . . . . .  11 

11  Head  in  dorsal  view  more  transverse,  post-orbital  region 

narrow  with  width  less  than  half  transverse  diameter  of 
an  eye;  robust  species;  body  bronzed;  (ovipositor 
sheaths  shorter  than  head  and  thorax  together)  . . 

S.  fastuosa  (Boh.) 

(ex  galls  Trigonaspis  megaptera ) 

—  Head  in  dorsal  view  less  transverse,  post-orbital  region 
broader  with  width  greater  than  half  transverse 
diameter  of  an  eye ;  less  robust  species ;  body  pre¬ 
dominantly  greien  .  12 

12  Ovipositor  sheaths  at  least  about  three  times  length  of 

head  and  thorax  together;  basal  cell  of  male  forewing 
hairy;  stigma  not  edged  by  infuscation  . 

S.  apicalis  (Walk.) 

(ex  galls  Biorhiza  pallida) 

—  Ovipositor  sheaths  less  than  1*5  times  length  of  head  and 
thorax  together ;  basal  cell  of  male  forewing  very 
sparsely  hairy;  stigma  edged  by  a  slight  infuscation  ... 

S.  notata  (Walk.) 

(ex  galls  Andricus  curvator) 

F(E)  Hind  coxae  small,  only  slightly  longer  than  middle  coxae; 
thorax  and  head  not  marked  with  yellow  and  forewing 
without  a  fuscous  cloud  about  stigma;  stigmal  vein  about 
equal  in  length  to  post-marginal  vein ;  ovipositor  less 

strongly  exserted  and  with  a  median  yellow  band  . 

EUPELMIDAE 

One  species  (figs.  18,  19)  ...  Eupelmus  urozonus  Dalman 
(ex  galls  N euroterus  q uercus- b accarum,  Cynips  divisa , 
C.  longiventris,  Andricus  kollari,  A.  albopunctatus,  A. 
curvator ,  A.  ostreus,  A.  testaceipes  f.  sieboldi,  A. 
fecundator,  Biorhiza  pallida) 

G  (H)  Hind  coxae  much  enlarged,  nearly  4  times  length  of  middle 
coxae ;  gaster  strongly  sculptured ;  stigmal  vein  very 

short  . . . .  ORMYRIDAE 

One  species  (fig.  26)  .  Ormyrus  punctiger  Westw, 

(ex  galls  Biorhiza  pallida,  oak  twigs) 
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H(G)  Hind  coxae  not  enlarged,  at  most  about  twice  length  of 

middle  coxae;  gaster  never  strongly  sculptured;  stigmal 

vein  well-developed  . . . . .  I 

I(J)  Pronotum  short  and  transverse;  colour  metallic  green  or 

bronze  . pteromalidae 

1  Notaulices  complete  ( Ormocerus  (fig.  9))  .  2 

—  Notaulices  incomplete  posteriorly  . 3 

2  Forewing  hyaline;  basal  cell  hairy;  maxillary  palpi 

yellow  . . . . . .  Ormocerus  latus  Walk. 

(ex  galls  Neuroterus  albipes) 

—  Forewing  with  two  fuscous  clouds;  basal  cell  almost 

bare;  maxillary  palpi  fuscous  . .  O.  v emails  Walk. 

(ex  galls  Neuroterus  albipes) 

3  Antennae  inserted  about  or  just  above  the  ventral  edges 

of  eyes  ( Mesopolobus  (figs.  10,  11))  (vide  also  Rosen, 
1958  and  1961;  Askew,  1961b)  . . 4 

—  Antennae  inserted  well  above  ventral  edges  of  eyes 

(fig-  12)  . . . . . . . . 'll 

4  Antennal  formula  11263  . . .  5 

—  Antennal  formula  11353  . . .  7 

5  Female  with  body  elongate,  gaster  longer  than  head, 

thorax  and  propodeum  together;  colour  predominantly 
green;  male  with  antennae  uniformly  yellow  . . .  6 

— b.  Female  with  body  less  elongate,  gaster  shorter  than 
head,  thorax  and  propodeum  together;  colour  usually 
bronze;  male  with  antennal  clava  fuscous  and  middle 
tibiae  with  stripes  and  dark  distal  spot,  the  latter  not 
borne  on  a  projection  ...  Mesopolobus  tibialis  (Westw.) 
(ex  galls  Neuroterus  quercus-baccarum,  N.  tricolor,  N. 
numismalis  f.  vesicator,  N.  albipes,  N.  albipes  f.  laevius- 
culus,  N.  numismalis,  N.  quercus-baccarum  f.  lenticularis , 
Andricus  curvator,  A.  ostreus  f.  furunculus,  A.  albo- 
punctatus,  A.  kollari  f.  circulans,  Biorhiza  pallida ) 

6  Clypeus  with  fairly  strong  median  incision  (fig.  11);  male 

middle  tibiae  simple  . .  M.  jucundus  (Walk.) 

(ex  galls  Neuroterus  quercus-baccarum,  Andricus  curva¬ 
tor,  A.  ostreus,  A.  kollari,  A.  solitarius,  A.  callidoma, 
Biorhiza  pallida,  Cynips  divisa,  C.  longiventris,  C. 
quercus-folii,  C.  disticha) 

— -  Clypeus  with  very  small  median  incision;  male  middle 
tibiae  with  a  small,  triangular,  dark-spotted  projection 

distally  . . . M.  jasciiventris  Westw. 

(ex  galls  Neuroterus  numismalis  f.  vesicator,  N.  albipes, 
N.  albipes  f.  laeviusculus ,  N.  numismalis,  N.  quercus- 
baccarum  f.  lenticularis,  Andricus  curvator,  A.  ostreus, 
Cynips  divisa,  C.  quercus-folii,  C.  longiventris) 

7  Pronotal  collar  broad,  about  equal  in  width  medially  to 
distance  between  lateral  ocelli  and  orbit;  (male  middle 

tibiae  simple)  . . .  M.  amaenus  (Walk.) 

(ex  galls  Andricus  curvator,  A.  kollari,  A.  solitarius, 
A.  curvator  f.  collaris,  Biorhiza  pallida ) 


264  [November 


Figs.  18-22. — 18,  Eupehnus  urozonus  Dalm.,  female;  19,  E.  urozonus, 
male  in  outline;  20,  Eurytoma  brunniventris  Ratz.,  female;  21,  E. 
brunniventris,  male  in  outline;  22,  Eudecatoma  biguttata  (Swed.), 
torewing  of  female  (hairs  omitted). 
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—  Pronotal  collar  narrow,  median  width  much  less  than 

distance  between  lateral  ocelli  and  orbit  .  8 

8  Female  with  valvulae  ventrales  long,  about  two-thirds 

length  of  gaster;  male  middle  tibiae  with  both  coloured 
stripes  and  a  distal,  triangular,  dark-spotted  pro¬ 
jection  . . .  M.  xanthocerus  (Thoms.) 

(ex  galls  Andricus  ostreus  f.  furunculus,  A.  kollari  f. 
circulans,  A.  quadrilineatus,  A.  fecundator  f.  pilosus, 
Biorhiza  pallida) 

—  Female  with  valvulae  ventrales  shorter,  at  most  only 

slightly  longer  than  half  length  of  gaster;  male  middle 
tibiae  not  adorned  as  above  . . . . . .  9 

9  Female  tibiae  uniformly  infuscate;  stigmal  vein  rather 
strongly  curved ;  male  middle  tibiae  with  coloured 

stripes  . . . .  M.  fuscipes  (Walk.) 

(ex  galls  Neuroterus  numismalis  f.  vesicator ,  N.  albipes, 
N.  aprilinus,  Andricus  curvator,  A.  ostreus  f.  furunculus , 
A.  kollari ,  f.  circulans,  Cynips  quercus-folii  f.  taschen- 
bergi,  C.  longiventris  f.  substituta) 

—  Female  tibiae  testaceous  or  yellow;  stigmal  vein  only 

slightly  curved ;  male  middle  tibiae  without  adorn¬ 
ment  . . . . . . . . .  10 

10  Body  colour  bluish;  all  funicle  segments  longer  than 

broad  . .  M.  albitarsus  (Walk.) 

(ex  galls  Andricus  curvator) 

—  Body  colour  bronze-green;  distal  funicle  segments 

broader  than  long  . . .  M.  dubius  (Walk.) 

(ex  galls  Biorhiza  pallida,  Cynips  divisa,  Neuroterus 
quercus-baccarum  f.  lenticularis) 

11  Marginal  vein  about  1-5  times  length  of  post-marginal 

vein  {Hobby a  (fig.  14))  {vide  also  Delucchi,  1957 ; 
Askew,  1959b)  . . . . . . .  12 

—  Marginal  vein  at  most  equal  in  length  to  post-marginal 

vein  (fig.  13)  . . .  13 

12  Head  in  frontal  view  1-5  times  as  broad  as  high;  antennal 
scape  of  female  attains  level  of  median  ocellus;  body 

colour  bronze-green  . . .  Hobbya  kollari  Askew 

(ex  galls  Andricus  kollari ) 

—  Head  in  frontal  view  1-2  times  as  broad  as  high;  antennal 
scape  of  female  not  attaining  level  of  median  ocellus; 

body  colour  dark  blue-green  . . H.  stenonota  (Ratz.) 

(ex  galls  Biorhiza  pallida) 

13  Clypeus  with  anterior  edge  straight  or  only  slightly 

incised  medially  {Cecidostiba)  {vide  also  Delucchi,  1957  ; 
Askew,  1961c)  . . . . . . . . . .  14 

-  Clypeus  with  anterior  edge  strongly  incised  medially 
{Caenacis)  (fig.  12) 

One  species  . . . .  Caenacis  divisa  (Walk.) 

(ex  galls  Cynips  divisa,  Andricus  kollari,  A.  albo- 
punctatus,  A.  testaceipes  f.  sieboldi) 


Figs.  23-26. — 23,  Torymus  auratus  (Fonrc.),  female;  24,  Megastig mas 
dorsalis  (F.),  head  and  thorax  of  female;  25,  Syntomaspis  notata 
(Walk.),  female  scutellum;  26,  Ormyrus  punctiger  Westw.,  female. 
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14  First  funicle  segment  shorter  than  pedicel;  basal  cell 

of  forewing  hairy  in  distal  third  . . . 

Cecidostiba  geganius  (Walk.) 
(ex  galls  Andricus  quercus-radicis) 

—  First  funicle  segment  at  least  as  long  as  pedicel;  basal 
cell  of  forewing  bare  or  with  only  1  or  2  hairs  . .  15 

15  Clypeus  with  slight  but  distinct  median  incision;  stigma 

very  large;  frons  rugose  . .  C.  leucopeza  (Ratz.) 

(ex  galls  Biorhiza  pallida ) 

—  Clypeus  without  median  incision;  stigma  slightly 
enlarged;  frons  lightly  reticulate  ...  (7.  semifascia  (Walk.) 


(ex  galls  Biorhiza  pallida) 

J (I)  Pronotum  quadrate;  colour  black  or  black  and  pale  yellow, 

never  metallic  . . . . . . .  eurytomidae 

1  Forewing  with  a  distinct  submarginal  fascia  ( Eudeca - 

toma  (fig.  22))  (vide  also  Claridge,  1959)  . . . .  2 

—  Forewing  immaculate  ( Eurytoma ) 

One  species  (figs.  20,  21)  . . . 


Eurytoma  brunniventris  (Ratz.) 
(ex  galls  Biorhiza  pallida,  Callirhytis  glandium,  Andricus 
kollari,  A.  ostreus,  A.  inflator  f.  globuli,  A.  curvator,  A. 
callidoma,  A.  albopunctatus,  A.  solitarius,  A.  testaceipes 
f.  sieboldi,  Cynips  divisa,  C.  quercus-folii,  C.  longiventris, 
C.  disticha,  Neuroterus  quercus-baccarum,  N.  quercus- 
baccarum  f.  lenticularis ,  N.  tricolor,  N.  albipes,  N.  numis- 
malis  f.  vesicator) 

2  Marginal  vein  more  than  4  times  as  long  as  wide; 

stigmal  vein  much  shorter  than  marginal  vein  . 

Eudecatoma  biguttata  (Swed.) 
(ex  galls  Cynips  quercus-folii,  C.  divisa,  C.  longiventris, 
Andricus  kollari ) 

—  Marginal  vein  less  than  3  times  as  long  as  wide;  stigmal 
vein  usually  longer  than  marginal  vein  .  3 

3  Submarginal  fascia  large  and  spreading  on  to  disc  of  fore¬ 
wing;  spines  on  hind  tibia©  distinctly  longer  than  width 

of  tibiae  . . .  E.  flavicollis  (Walk.) 

(ex  oak  twigs) 

—  Submarginal  fascia  small;  spines  on  hind  tibiae  only 
rarely  longer  than  width  of  tibiae  ...  E.  variegata  (Curtis) 
(ex  galls  Biorhiza  pallida,  Andricus  kollari) 
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